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saved 4. Dr. Girolamo Previtali, of Bergamo, 5, saved 1. Dr. Heusner, 
of Barmen, Germany, 4, saved 0. Dr. Just. Lucas-Championniere, of 
Paris, 4, saved 2. Professor Domenico Tibone, of Turin, 4, saved 1. 
Professor August Breisky, of Prag, 4, saved 4. Professor S. Tarnier, of 
Paris, 3, saved 1; and Professor Josef Spath, of Vienna, 3, saved 2 = 28 
women saved out of 54. Of the 26 cases lost, there were 5 in which the 
pedicle had been dropped in. 

The record of Italy, kindly sent me by Dr. Domenico Peruzzi, of Lugo, 
shows that they have had in that country 43 Porro operations, with 20 
women saved; 5 Porro-Miiller operations, with 2 saved; 1 Porro-Veit 
operation (the pedicle dropped in), woman lost; and 2 modified Prevot 
operations after ruptured uterus (the pedicle dropped in), both women lost. 

329 S. Twelfth St., Philadelphia. 


Article VII. 

Ligation of the Subclavian Artery between the Scaleni for Hem¬ 
orrhage from a Gunshot Wound. Recovery. By Middleton 
Michel, M.D., Professor Medical College, South Carolina, Charleston, S. C. 

Thf. case, whose history we shall furnish at some length, will be found 
to exhibit an exceedingly rare cause of hemorrhage from gunshot wounds, 
recognized by some, though scarcely referred to by systematic writers on 
surgery; as when an artery in the vicinage of a shot-wound loses its 
vitality at the time of injury, through shock, and, subsequently, more com¬ 
pletely through prolonged contact with morbid products in the contused 
and lacerated wound, shares in the general disintegration of the surround¬ 
ing structures, and yields, in the course of time, to blood-pressure, giving 
rise to the rarest form of hemorrhage, and from its suddenness, to the most 
alarming and dangerous. 

The aspect of the subject from this pathological standpoint acquires im¬ 
portance, especially to the military surgeon, as such a rare factor imported 
into the history of a gunshot wound will have much to do in directing his 
judgment and influencing his decision in granting furloughs predicated of 
a supposed cure, or of a progressive convalescence. 

We are led naturally to take this view of our subject since the follow¬ 
ing case occurred during our connection with the wounded of our army in 
Richmond, Virginia, and though immediately reported to the department 
by myself, and generally talked of among the surgeons at the Capital, has 
been incorrectly reported in the pages of the valuable volumes on the 
Surgery of the War, emanating from the Surgeon-General’s Office in 
Washington. 
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With regard to this particular case, which follows, I may be permitted 
to say that, when surprise, which is ever sudden, and alarm, which is 
always associated with hemorrhage from a large vessel so near the heart, are 
accompanied with the difficulties of the unpremeditated operation required 
for the patient’s safety, one can readily understand the interest it created 
at the time among the surgeons at the Capital. This interest, again, is 
enhanced by the simple history of the case, since, of all the varied causes 
of hemorrhage which could possibly arise from so remote, so unfore¬ 
seen, so accidental a cause as some obscure and seemingly spontaneous 
invasion of only one point in the walls of a vessel through the sluggish 
eliminative process of a slough from the shot-passage, this is so remarkably 
rare, that it scarcely occurs, on an average, more frequently than once in 
two or three thousand instances of gunshot wounds of arteries ; indeed, a 
precisely similar instance was unknown to me from any source throughout 
the Confederate army, at a time in which I was more or less engaged in 
consulting almost every official report in the department, through the cour¬ 
tesy of Dr. Samuel Preston Moore. The rare occurrence of a local injury 
precisely where it must involve surgical interference in the course of one 
of the largest, yet least accessible, of the vessels of the body; and the 
ultimate success of a procedure contravening the established rule of local 
deligation in such emergencies, owing to prohibitory conditions of the 
vessel-walls; with the strikingly large mortality of from 70 to 80 per 
cent, in all ligations of the subclavian under any circumstances, and at 
any part of its course; are some of the particulars which surround this 
case with more than common interest. 

As I review the past, at this late date, it seems ominous that in 
crowded wards, where once lay the mangled bodies of so many suf¬ 
fering and dying men, whose claims upon our untiring devotion were 
imperative, yet whose histories hold no special place in our memory now, 
there was one whose comparatively trivial wounds seemed then to call 
for nothing more urgent than the accommodating attention to his fur¬ 
lough papers, who yet was destined to become more memorable than any 
of his companions in arms in fixing even his name, as well as the story of 
his injury, indelibly in our minds. This history, then, may be said to 
recall the most conspicuous surgical event perhaps resulting from those 
memorable engagements at Chancellorsville, in which the wounded on 
both sides numbered 18,000, while no less than 3000 men were killed :— 

It was, then, on the 3d of May, 1863, that G. M. Coughman, corporal, 
Co. K, 13th Regiment of South Carolina Volunteers, aged about 25 years, 
received his wound from a Minie ball, which entered midway between the 
vertebral border of the left scapula and spinal column, coursed apparently 
upward, forward, and to the left, making its exit about two-thirds of an 
inch below the middle part of left clavicle. There was no primary hemor¬ 
rhage. Subsequent and oft-repeated hemorrhages from nose and mouth 
were sufficient to indicate that the pleura had been opened, and the lung 
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wounded. Haemoptysis continued from time to time, gradually diminish¬ 
ing until it ceased entirely. Coughman reached Richmond, Virginia, and 
was admitted into the Manchester Hospital, under my charge, on the 14th 
of May. His wounds claimed but simple dressings, as there was not more 
discharge than is wont to occur from such an injury. Absolute rest and 
decubitus were enjoined, and the cough, which was at first troublesome, 
having been soon controlled, the subsequent treatment consisted in simple 
attention to the wounds, which steadily progressed so favourably that in a 
short time the orifice of entrance in the back completely healed, and the 
wound of exit below the clavicle had so far closed as to require only a 
dossil of lint to protect his shirt from the slightest discharge. With re¬ 
turning health and strength he naturally sought to obtain a furlough, which 
official papers, through recent orders, required to be sent to the field for 
the signature of General Lee. The delay which this entailed, and long- 
deferred hope, annoyed him greatly, and it was said that, on permit, he 
would walk to Richmond again and again to ascertain the fate of his 
papers; a fact which is here mentioned, as I subsequently learned that 
it had often been surmised that his health was restored to such a degree 
that by the time his furlough could be obtained it would be of no avail 
to him, since, upon an inspection, he would be pronounced well, and 
would, doubtless, be returned to duty. 

On the 2d day of June, I chanced to be detained the entire day at 
the hospital, not returning to Richmond as usual at two o’clock, when, in 
the afternoon, I accompanied one of my resident surgeons, Assistant Sur¬ 
geon Seabrook Jenkins, in his second visit through his wards. We had 
nearly gone the round when a commotion and alarm in the ward admon¬ 
ished us that something was wrong on the opposite side, where the nurses 
were endeavouring to suppress hemorrhage in one of the patients by com¬ 
presses held down upon the chest. We discovered that it was Coughman, 
seized with a violent fit of coughing, who was bleeding most alarmingly 
from the wound beneath the clavicle. Arterial blood issuing per saltum 
in so rapid a stream permitted of no delay. I instantly forced my 
index finger with some difficulty into the wound, breaking through the 
partly organized, though softened, granulations of the bullet-track, which 
immediately arrested the hemorrhage. The patient’s alarm was ex¬ 
hibited by the beatings of the carotids ; I took occasion to assure him 
that he could bleed no more, that my finger acted as a cork in a bottle; 
and I requested Surgeon Jenkins to prepare what was necessary for the 
ligation of the subclavian. Chloroform was administered, and as I re¬ 
moved my finger Dr. Jenkins inserted his, thereby controlling again a hem¬ 
orrhage yet more considerable than at first, in consequence of the enlarge¬ 
ment of the wound. Suspecting the artery not sound in the third part of its 
course, and that a wound of some depth would certainly be required, ample 
room became desirable. Depressing the shoulder, I extended an incision 
the entire length of the clavicle immediately above and parallel to that 
bone, dividing the structures carefully upon the groove director; a broad 
clavicular attachment of the sterno-cleido-mastoid required to be divided, 
and the external jugular vein was drawn on one side ; the structures within 
the supra-clavicular triangle were cautiously lacerated with the blunt end 
of the director, which brought the scalenus anticus neatly into view with 
the phrenic nerve. The size of my incision permitted me to prosecute the 
operation without any vertical incision, and I had the good fortune to 
encounter no vessel requiring to be secured, meeting neither the transver- 
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salis colli nor humeri vessels. My finger, introduced deeply into the wound, 
felt the subclavian artery, and I recognized the tubercle on the first rib, but 
finding it impossible to depress the handle of Deschamp’s needle so as safely 
to conduct the instrument around the isolated vessel, I divided the belly of 
the scalenus upon the director, carefully respecting the phrenic nerve, 
when I readily conveyed the needle armed with its ligature around a per¬ 
fectly sound part of the artery between the scaleni. We assured ourselves 
that the subclavian alone, with no branch of the brachial plexus of nerves, 
was included within this ligature; the artery was then tied securely in this 
portion of its course ; and when my assistant removed his finger there was 
no hemorrhage. 

During the progress of this operation we seemed not to have invaded 
the cellular tissue at the apex of the lung, the continuity of which, with 
the mediastinum and thoracic fascia, places us here on the border of the 
chest, in a stratum of usually very loose tissue, conducting inflammation 
with its products readily, surely, and dangerously to pleura and pericar¬ 
dium ; indeed, the tissue here, beneath, beyond, and around, appeared 
condensed through the probable deposit of organized fibrin during the pro¬ 
longed reparative stages of healing throughout the shot-track. The greater 
part of our incision was now united by sutures and promptly healed with¬ 
out any untoward symptom, the ligature coming away somewhere between 
the twentieth or twenty-fifth of June; the precise date I cannot now state, 
as the operation was performed just prior to his transfer to the Alabama 
Hospital, in Richmond. 

I am ready to confess that, from the general experience with gunshot 
wounds which, in common with many of our surgeons, we had surely 
acquired, I looked upon the operation at the moment as only of temporary 
advantage, expecting, in due time, to witness secondary hemorrhage from 
the distal end of the vessel. This accident, however, never occurred ; on 
the contrary, this soldier made a rapid and perfect recovery, for, up to the 
day and hour when I last saw him, he was the constant object of jealous 
interest to me, and remained perfectly free from accidental complications. 
I should here state that none of us recognized any indication of the 
paralysis to which reference is made in the report of this case, 1 in which 
the reporter complacently hints that it was possibly due to some branch 
of a nerve of the brachial plexus included in my ligature. 

There was no more numbness of the limb, nor stiffness of embarrassed 
motion, than is met with usually after cutting off the main supply of blood 
to a part; while a prolonged immobility of the limb, on which I had 
urgently insisted so as to avoid all possible tension or strain upon the 
vessel, would of itself, from the stiffness ensuing, have imposed the belief 
upon some inattentive observer that this is what is called paralysis. As 
was well known to those around us at the time, Coughman left with no 
such symptom, when, in obedience to an official order, he was transferred 
temporarily, with all the wounded and convalescent, to the Alabama Hos¬ 
pital in Richmond. 


1 Surgical History of the War, Part I., vol. ii. p. 538. 
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The history of this most rare case is pregnant with instructive admo¬ 
nitions, especially to the military surgeon. Engaged as he so often is in 
determining the safety or danger attendant upon granting furloughs in 
particular instances, it appears a most important lesson to learn, that 
the vicinity of a large bloodvessel to the track which a ball has tunnelled 
through the tissues makes it difficult to declare, until the wound has com¬ 
pletely healed for a time, whether or not the main artery is threatened 
with any anticipative or subsequent danger. Had Cougliman’s furlough 
reached him earlier, this appalling hemorrhage must have occurred while 
upon his journey; yet hundreds with wounds not nearly so well as his 
were daily on their route homeward. How difficult to defer our decision 
upon so remote a possibility, where no primary or secondary hemorrhage 
indicates direct injury of the vessel; still, we must remember that there 
is a remote hemorrhage, scarcely to be expected, a kind of spontaneous 
dehiscence of the wall of an artery dependent upon the removal of all sup- 
nort against the blood-wave through the slowly softening and molecular 
disintegration of an infiltrated and ulcerative, or broken-down point; rare, 
indeed, in a vessel of the magnitude and importance of the subclavian, 
though so familiar to us all in the attenuated capillaries along the walls of 
tuberculous pulmonary caverns. 

It was this special cause of hemorrhage as here described, so wholly 
different from that arising from spiculoe of bone, from fragments of clothing, 
from ball, or from any other foreign body, pressing upon, lacerating, or 
temporarily occluding the blood-channel, which makes this case of sub¬ 
clavian hemorrhage almost unique. 

I cannot refrain from calling attention to the pertinent reflections of the 
late distinguished compiler and annotator of the surgical statistics of the 
war—Asst. Surgeon George A. Otis—who opens his remarks on lesions 
of the subclavian artery and vein thus :— 

“Wounds of these great bloodvessels occasionally come under the surgeon’s 
treatment. It is quite time that the dictum of .Jourdan that surgery is powerless 
in lesions of arteries within the cranial, thoracic, and abdominal cavities should 
be expunged from the text-books. At least five cases occurred during the late 
war, of wounds of the subclavian, in which surgical intervention was justifiable, 
and in one of these the left subclavian was successfully tied by a Confederate 
surgeon , for a wound of the vessel where it passes across the first rib. Though 
such lesions are immediately mortal in the majority of cases, there are instances 
in which the bleeding is delayed or arrested, the laceration of the artery being 
obstructed by spiculas of bone, or by the missile, or a fragment of clothing, or 
other foreign substances. In such cases audacity is the part of prudence.”' 


1 Surg. Hist, of the War, Part I., vol. ii. p. 521. In the above quotation the italics 
are my own. With Dr. Otis I must express regret that, with official documents before 
him, Dr. Thomas should, in his report of this case, misspell the patient’s name, omit 
date and name of battle, and date of injury, withhold the surgeon’s name who operated, 
yet go on to state that paralysis existed, and to surmise that some nerve must have 
been included in my ligature. 
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Another important feature in this case, not, however, without a parallel 
in my own personal experience, is the successful application of Anel’s 
method to so large a vessel. The known mortality in ligations of the 
subclavian artery, excluding pleural, gangrenous, or pysemic complications, 
is due to shortness of clot, to numerous collateral branches of large size, 
and, as I have always believed, to strain or tension upon the vessel in 
movements of the arm. 

This mortality is stupendous, for more than half die in very short 
periods after the operation, in consequence of recurring hemorrhage from 
the distal end of the vessel. While such discouraging results would 
appear due to neglect of the accredited rule of Guthrie, by the defection 
of some surgeons, yet., as Dr. Otis properly remarks, 1 “ the difficulties in 
dealing with gunshot wounds of the clavicular and axillary regions are so 
great as often to defy the best planned and most skilfully executed surgical 
interference ; and those whose experience of traumatic lesions of the sub¬ 
clavian and axillary regions is largest are least hasty in criticizing failures 
in their management.” 

It is not impossible, nay, it is even most probable, that the histogenetic 
work of repair throughout this wound, together with consentaneous 
changes in the walls of the artery, may have obliterated the distal 
portion of the subclavian so as to deflect the circulation into collateral 
channels, enlarging the many anastomoses, preparing in advance for the 
ultimate fulfilment of our purpose. This hypothesis would explain the 
success of my operation, for secondary hemorrhage may be said to occur 
nearly always from the peripheral end of an artery on account of the im¬ 
perfect clot. In no other way do I account for the absence of recurrent 
hemorrhage. That such obliterations in the calibre of the largest vessels 
are possible where the vessel has never sustained more than “ shock,” so 
to speak, is amply testified to by several necropsic examinations that have 
been made. Holmes, referring to this subject, says: “About contusion 
of arteries little is really known. It seems undeniable that contraction 
and even total closure of the artery may follow on mere contusion, and 
that this maybe a cause of gangrene. So Guthrie relates a case in which 
a bullet passed between the popliteal artery and vein without opening 
either. Gangrene ensued, and the man died. ‘ The coats of the artery 
were not destroyed in substance, though bruised; it was at this spot much 
contracted in size, and filled above and below with coagula.’ ” 2 

Some years ago, a white man, Mr. Savage, acting as an overseer on 
Dr. Keith Furman’s plantation, on Daniel's Island, received a stab-wound 
which compromitted the brachial artery just in the neighbourhood of the 
origin of the superior profunda; the wound was immediately closed with 
stitches, and a firm compress applied with bandage. Strange to state, 

1 Surg. Hist, of the War, Part I., vol. ii. p. 557. 

2 T. Holmes’s Surgery, Am. ed. 1876, p. 107. 
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the wound in the arm, or skin, healed very promptly, but a traumatic 
aneurism necessarily ensued. Dr. Furman sent him to the city to me, 
requesting me to operate. In this instance, though but a few days after 
the receipt of the injury—in a comparatively fresh wound—in a clear 
case of pulsating traumatic aneurism of the brachial artery, I nevertheless 
ligated the axillary in the deepest part of its course in the armpit; the 
pulsations in tumour immediately ceased, no recurrent hemorrhage ensued, 
and the recovery was rapid and complete. Here again the Hunter, as 
above the Anel, method succeeded perfectly. I can but regard success 
in so recent an injury as an exception to the accepted rule of practice, 
which it would not be wise always to follow, nor would I have myself 
pursued precisely this course, but for the expression of the opinion of my 
colleagues at the time as to the possible condition of the vessel above and 
below the aneurism. 

The minute history which I record forbids my pretermitting some refer¬ 
ence to the pulmonary difficulty here involved. Can we lose sight of the 
frequent hemorrhages from nose and mouth, and the obstinate and trouble¬ 
some, and, it may be added, almost fatal, cough, which ultimately dis¬ 
lodged the slough or ruptured the attenuated wall of this artery? For 
some time after Coughman fell wounded at Chancellorsville he continued 
to suffer from what the field-surgeon reported as haemoptysis, and, though 
I never witnessed an attack of veritable hemoptysis after he came under 
my care, yet expectoration of mouthfuls of blood and bloody saliva, the 
result of a constant cough, is well fixed in my memory, for this was about 
the only symptom for which he was occasionally treated by Dr. Jenkins. 

We step upon debatable ground when we are willing to take any single 
symptom as pathognomonic of lung-wound, for neither hemorrhage, 
dyspnoea, traumatopncea, etc., nor even auscultatory revelations, are 
sufficient to establish clearly a gunshot lesion of the pulmonary tissue ; 
yet the subsequent rupture of the subclavian, which actually indicated 
the transit of the ball in a direct line from point of entrance to exit, 
certainly proved that the pleura must have been opened and the lung 
wounded, independently of any pulmonary symptom. Even if we in¬ 
dulge the missile in the most eccentric deflections around the thoracic 
cage, it seems to me impossible that this artery could thus have suffered. 
This pulmonary wound was followed, however, by no serious complica¬ 
tions, for there was neither traumatic pleurisy nor pneumonia; abscess 
nor effusions; though pleurisy is so likely to follow chest-wounds where 
the ball has never penetrated the pleural cavity, nor even wounded the 
pleura. Here, then, again, is an important point in the case. Recovery 
under these circumstances might very well surprise us had we not been 
familiar with wonderful recoveries after the most serious injuries of the 
lung; one of the most marvellous, perhaps, of which was brought before our 
Association of Army and Navy Surgeons by Dr. W. G. Thom, a synoptical 
but full report of which, from my pen, was published in the Confederate 



446 


Michel, Ligation of the Subclavian Artery. [Oct. 

States Medical and Surgical Journal for April, 1864, and copied into 
the second volume of the Surgical History of the War, page 597. In 
this instance the pleura and lung were terribly wounded, and an English 
patent-lever watch, with portion of its accompanying chain, etc., was 
driven into the chest. Imbedded in the lung for some time, during the 
process of granulation, while dressing this wound, the watch was discovered 
by its metallic lustre, when the greater part, together with the links of 
the chain, was removed, the wound gradually healed, cough continued, 
and in course of time the patient expectorated all the small works of the 
w'atch, which are said now to be in his possession. As severe an injury 
as this well-attested example affords was nevertheless unaccompanied by 
any of those reasonably-to-be-expected pathological sequels of which w»e 
have spoken above, at least not to a fatal extent. 

If we have dwelt tediously, it may be, upon Coughman’s case, it has 
been because we believe that any reflections upon attempts at occlusion of 
the subclavian artery by ligature, and the results which may have followed 
the operation, present at once a subject of momentous interest to the 
surgeon on account of the rarity of the event. Dr. T. G. Morton, of 
Philadelphia, tells us that at the Pennsylvania Hospital between the years 
1835 and 1868 the subclavian had been tied but once, with a fatal result. 1 

The operation is rare 'per se, and the special condition to which we 
have called attention is still more so. In certain instances where it is 
said to have been done, the circumstances influencing the result will be 
found to be wholly different, as where the vessel has been tied for an an¬ 
eurism, which may of itself have secured all danger from distal hemor¬ 
rhage ; or for some lacerated wound from a railroad accident which has 
torn away the shoulder, and the artery in its extreme third portion of its 
course is picked up with a tenaculum and secured to save the patient from 
dying immediately. How great must have been the immortal fame of 
the illustrious American, Valentine Mott, of whom Dr. Gross says, “ No 
surgeon, living or dead, ever tied so many vessels, or so successfully,” 
when we learn that he ligated this vessel alone eight times ! During the 
Franco-German War, Prof. Billroth performed the operation three tiroes, 
and saw it executed twice by other surgeons, yet of these five ligations 
during that war one only of these patients is believed to have ultimately 
recovered. 

With no more appropriate words can I close these remarks than with 
those of Dr. Otis: “ Since the achievement of Dr. Billroth and others 
in the recent Franco-German war, I am led to regard the management of 
wounds liable to involve the great vessels at the upper part of the chest 
as perhaps the most important field of study for those who occupy them¬ 
selves with questions of what the French term la haute chirurgie.” 

Charleston, July, 1883. 


1 Am. Journ. Med. Sci., April, 1876, p. 334. 



